Nuclear division in S. pombe was studied by Sando and Tanaka (1963) and Schopfer, Wustenfeld, and Turian (1963) . One paper on the electron microscopy of this cell has been published (Tanaka, 1963) .
MATERIALS AND METHODS Organism. S. pombe (National Collection of Yeast Cultures 132) is a fission yeast, cylindrical in shape, with the ends of the cell hemispherical.
Normal cells vary between 8 and 20,u in length, maintaining a fairly constant diameter of 3.5,u. Although sexual reproduction by conjugation and resulting spore formation is known in this species, all the cells examined were growing vegetatively.
Culture. Cells were grown in 2% (w/v) Oxoid wort broth (malt-extract broth) in distilled water.
All the cells described were in the exponential phase of growth from cultures containing between 3 X 106 and 5 X 101 cells per ml. Cultures were grown at 33 C; the generation time at this temperature is slightly over 2 hr. The method of culture was to inoculate sterile 1-liter flasks containing 400 ml of medium, and the flasks were never aerated or agitated during growth.
Electron microscopy. Cultures were harvested by centrifugation at 2,700 X g, and were fixed in the following ways: (i) cells were washed twice in 0.25 M sucrose, buffered with Veronal acetate at pH 7.2, and fixed for 1 hr at 0 C in 2% osmium tetroxide in the Veronal acetate buffer; (ii) cells were washed twice in 1.5 M saline, followed by fixation for 1 hr at 0 C in 1.5 M potassium permanganate in the 1.5 M saline.
After fixation, cells were dehydrated in a graded series of alcohols (from 20% to absolute alcohol), the dehydration being completed by three washes in absolute alcohol. Methacrylate was employed as an embedding medium (a mixture of 92% butyl methacrylate, 7% methyl methacrylate, and 1 % benzoyl peroxide). Mate- Cytoplasmic membranes and vesicles. Throughout the cytoplasm of S. pombe there is a membranous system, much of which is organized into closed vesicles but which also includes apparently loose membranes dispersed throughout the cytoplasm ( Fig. 2 and 4) tures, it would appear that the lack of true mitochondria is not an isolated example.
As found by Koehler (1962) in S. cerevisiae, there is often )resent in S. pombe a membranous layer extending around the periphery of the cell in close proximity to the cell membrane itself. This is l)articularly obvious in Fig. 4 .
Storage granules. Living cells of S. pombe, when viewed by phase-contrast microscopy, display highly refractile particles which are especially frequent near to the ends of the cell. These particles give staining reactions suggestive of lipid material (J. -M. -Mitchison, personal communication), and the dimensions and location of these lparticles in the light microscope are in keeping with the holes lpresent in sections after fixation for electron microscopy ( Fig. 1 and 2) . The correlation between similar holes and lipid storage material has been suggested in work on bacteria by Wyss, Neumann, and Socolofsky (1961) , and holes are l)resent also in electron micrographs of budding yeast (Koehler 1962) .
The large vacuole present in budding yeast, situated near to, and in the past often confused with, its nucleus (Lindegren, 1949) , is absent from S. pombe.
Nucleus. The nucleus is fairly central, and between 2 and 3 , in diameter (Fig. 1, 6, and 7) . In material fixed with osmium tetroxide or potassium permanganate, its contents are less electron-dense than is the cytoplasm.
Nuclear membranes. It is less easy to achieve clarity of definition of the nuclear membranes than it is of the cell membrane, but in some sections a double-membrane structure is discernible ( being the thickest (Robertson, 1959) . The results of the osmium tetroxide fixation on the nuclear membranes and on the cytoplasmic membranes are very curious in S. pombe. In Fig. 6 , 7, and 8, these membranes are poorly defined and less dense to electrons than either the nuclear or cytoplasmic contents. The reason for this apparent osmiophobic reaction is obscure.
Nucleolus. When fixed with potassium permanganate, the nuclear contents of S. pombe are uniformly unorganized and rather less dense than the cytoplasm; with osmium tetroxide fixation, a large and very dense nucleolus becomes visible (Fig. 6 and 7) , measuring 1.2 to 1.4 , in diameter. No enclosing membrane can be detected at its surface. In all osmium tetroxidefixed cells, the nucleolus is seen to be finely particulate in structure; in some sections, a fibrillar organelle is associated with it ( Fig. 6  and 7) . Since all the recent electron micrographs of S. cerevisiae have involved fixation with potassium permanganate, the presence of a nucleolus in this cell has not been demonstrated. Edwards, Hazen, and Edwards (1959) displayed it very clearly in the yeastlike cells of Histoplasma fixed with osmium tetroxide. The work of Mundkur (1961) on S. cerevisiae (freeze-drying fixation) displays a dark and highly granular object in the nucleus that is probably the nucleolus.
Ribosomes. After fixation with potassium permanganate, the cytoplasm shows little or no trace of granularity. After osmium tetroxide fixation (Fig. 6, 7, and 8 
